-C 3 H 5 )Cl] 2 . A solution of TBA·OAc (TBA = tetra(n-butyl)ammonium, 627 mg, 2.08 mmol), allyl palladium(II) chloride dimer (3.53 mg, 9.65 µmol), and potassium carbonate (279 mg, 2.03 mmol) in 1,4-dioxane (1.0 mL) was heated at 110 ºC for 3 min. After the colour of the solution changed to black, a tetrabromo-derivative of porphyrin (50 µmol) was quickly added to the solution.
4H, 2, 3,12,13-β-H), 7.20 (d, J = 8.0 Hz, 4H, 26, 32, 38, 6.87 (s, 4H, 23, 29, 35, 6.74 (m, 4H, 25, 31, 37, O·pyridine: C, 78.73; H, 6.00; N, 7.06. Found: C, 78.66; H, 5.82; N, 6.98 .
Zinc(II) 24,30,36,42-tetramethoxy-quadruply-fused porphyrinate (6).
A ring-fusion reaction using the abovementioned general procedure was performed utilizing 12c (59.7 mg, 53.6 µmol) as a starting material to obtain 6. After filtration, the precipitate obtained was chromatographed on a Bio-Beads S-X1 gel using THF as an eluent. The second fraction was collected and the solvent was removed in vacuo. The residual solid was recrystallized from THF/ethanol (1:3, v/v) and dried under vacuum to give 6 (27.8 mg, 35.3 µmol, 65%). m.p.: >300 ºC. , 3.75; N, 6.52. Found: C, 68.99; H, 3.79; N, 6 .29.
Zinc(II) 24,30,36,42-tetra(methoxycarbonyl)-quadruply-fused porphyrinate (7).
A ring-fusion reaction using the general procedure mentioned above was performed utilizing 12d (61.5 mg, 50.2 µmol) as a starting material to obtain 7.
After filtration, the collected solid was recrystallized from pyridine/ethanol (1:3, v/v) and dried under vacuum to give pure 7 (10.4 mg, 11.0 µmol, 22%). m.p.: >300 ºC.
1 H NMR (DMSO-d 6 ): δ 8.28 (s, 4H, 2, 3,12,13-β-H), 7.74 (m, 4H, 26, 32, 38, 8H, 23, 25, 29, 31, 35, 37, 41, O: C, 65.31; H, 3.58; N, 5.86. Found: C, 65.11; H, 3.68; N, 5.60 .
Zinc(II) 24,30,36,42-tetrakis(trifluoromethyl)-quadruply-fused porphyrinate (8).
A ring-fusion reaction using the aforementioned general procedure was performed utilizing 12e (62.6 mg, 49.3 µmol) as a starting material to obtain 8. After filtration, the remaining dark red solid mainly including 8 was recrystallized by vapour deposition of ethanol as a poor solvent to the THF solution in the presence of one drop of pyridine to give pure 8 (10.2 mg, 10.8 µmol, 22%). m.p.: >300 ºC.
1 H NMR (DMSO-d 6 ): δ 8.17 (s, 4H, 2,3,12,13-β-H), 7.68 (d, J = 7.4 Hz, 4H, 26, 32, 38, 8H, 23, 25, 29, 31, 35, 37, 41, 
24,30,36,42-tetramesityl-quadruply-fused porphyrin (9).
A ring-fusion reaction according to the general procedure mentioned above was performed utilizing 12f (73 mg, 50 µmol) as a starting material to obtain 9. After filtration, the precipitate obtained was chromatographed on a Bio-Beads S-X1 gel using THF as an eluent. The second moving fraction was collected and the solvent was removed in vacuo. The residual solid was recrystallized from THF/ethanol (1:3, v/v) and Scheme S1.
dried under vacuum to give pure 9 (42 mg, 37 µmol, 74%). m.p.: >300 ºC. -porphyrin derivative was titrated with that of a pyridine derivative in CH 2 Cl 2 at 298 K and the absorbance change at an appropriate wavelength was fitted with eq S1 (Figs. S13 and S14).
Here, ε p , [P], [py], εPyP, and K, refer to the absorption coefficient of the porphyrin derivative at a certain wavelength, the concentration of the porphyrin derivative, the concentration of the pyridine derivative, the absorption coefficient of the associated complex between the porphyrin derivative and the pyridine derivative at the corresponding wavelength, and the binding constant, respectively.
X-ray diffraction analysis. The single crystals were mounted on mounting loops. All diffraction data were collected by using a Bruker APEXII diffractometer at -153 °C (120 K) equipped with graphite-monochromated Mo Kα (λ = 0.71073 Å) by the ω-2θ scan. The structures were solved by direct methods by using SIR97 and SHELX-2013. 16 Crystallographic data for these compounds are summarized in Table S4 . MeCN molecule as a co-crystallized solvent molecule were found in the asymmetric unit. The co-crystallized MeCN molecule was highly disordered and treated with the SQUEEZE program to be deleted. 17 The crystallographic parameters are summarized in Table S4 .
Computational method. The structures of porphyrin derivatives were optimized by using the B3LYP functional. Table S5 Cartesian coordinates of 1 calculated at the B3LYP/6-31G(d) level of theory 1155 -6.8753 C 4.0386 0.1159 -6.4754 H 4.3152 0.1531 -7.5254 C 5.0274 0.0881 -5.4953 H 6.075 0.1027 -5.7839 C 4.6929 0.0405 -4.1317 H 5.4893 0.0175 -3.3961 C -3.237 -0.0156 -3.5349 C -4.1334 1.0578 -3.6658 H -4.0632 1.8941 -2.9763 C -5.0958 1.0637 -4.6753 H -5.7754 1.907 -4.7655 C -5.1832 -0.0055 -5.5692 H -5.9346 -0.0014 -6.3542 C -4.3005 -1.0801 -5.4477 H -4.3653 -1.9199 -6.1344 C -3.3348 -1.0845 -4.4407 H -2.6556 -1.9264 -4.3421 C -3.237 -0.0156 Table S10 Cartesian coordinates of 1e --oxidized 4 calculated at the B3LYP/6-31G(d) level of theory
-----------------------------------------------------Atom
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Table S11
Cartesian coordinates of 1e --reduced 4 calculated at the B3LYP/6-31G(d) level of theory
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